MicroRNA-1 upregulation promotes myocardiocyte proliferation and suppresses apoptosis during heart development.
Previous studies have investigated the role of microRNAs (miRs) in heart development to reveal the miRNA mechanism of action in congenital heart disease (CHD) in children. The present study aimed to investigate the role of miR‑1 in heart development in P19 cells. The mRNA level for miR‑1 in P19 cells was detected before or after cardiomyocyte differentiation, using reverse transcription‑quantitative polymerase chain reaction analysis. Expression of cardiomyocyte differentiation markers was also analyzed. The effect of miR‑1 overexpression on the viability and apoptosis of differentiated P19 cells was assessed using MTT and Annexin V‑FITC assays, respectively. Furthermore, the effects of miR-1 on expression of markers of cell proliferation and apoptosis were also analyzed in differentiated P19 cells using western blotting. The results demonstrated that P19 cells were successfully differentiated into cardiomyocytes, and that endogenous miR‑1 expression was significantly decreased in differentiated P19 cells compared with undifferentiated P19 cells. Overexpression of miR‑1 resulted in increased viability in differentiated P19 cells and decreased apoptosis, compared with the normal control. In addition, expression of heart and neural crest derivatives expressed transcript 2 (Hand2) was increased in differentiated cells with miR‑1 overexpressed compared with normal cells, while caspase‑3 cleavage was decreased by miR‑1 overexpression. In conclusion, the present study suggested that miR-1 upregulation may be important in regulating cell proliferation and apoptosis in P19 differentiated cardiomyocytes by increasing Hand2 expression and suppressing caspase‑3 cleavage. The present study aimed to provide a theoretical basis for the explanation of the mechanism of CHD and investigate miR‑1 as a potential therapeutic target for its clinical treatment.